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and their RELATIONSHIP 
to ANIMAL HEALTH 
By J. SHTT..KTN, B.V.Sc., Asst. Chief Veterinary Surgeon 
NUTRITIONAL problems are assuming more and more importance in stock as the years progress and while much stress is sometimes placed on the role of vita-
mins in nutrition, one should not lose sight of the fact that they are only part of a 
balanced ration which should include other constituents, such as proteins, carbohy-
drates and fats in suitable proportions. 
Nevertheless, vitamins are important 
constituents of the diet and although they 
are only required in minute quantities, 
deficiencies of any of them may give rise 
to serious disease conditions and in some 
cases, even death. 
Generally speaking, the vitamins which 
are likely to be deficient in livestock are 
vitamins A, and the B complex, D, E and K, 
and as they have different uses in the 
body and consequently their deficiencies 
will produce different symptoms, it would 
be as well if we considered them separately. 
AN IMPORTANT ROLE 
Vitamin A, as well as being first on the 
list, is also one of the most important In 
relation to animal health. It can be 
obtained from the livers of salt-water fish, 
birds and mammals and much of it is 
obtained in the form of shark liver oil. It 
is readily oxidised and as a result, easily 
destroyed, particularly in the presence of 
heat, so that care is obviously necessary 
in dealing with vitamin A preparations. 
Cod liver oil, for example, will retain its 
potency in the bottle for long periods but 
when mixed with feed will deteriorate 
rapidly due to this oxidation process. Much 
vitamin A is destroyed too in the ordinary 
field curing of hay, and the admixture 
of trace minerals which is commonly 
practiced these days also speeds up the 
oxidation process. 
In the body, vitamin A is absorbed from 
the small bowel and stored in the liver 
and, for this reason, animals fed on rations 
that are deficient in vitamin A may not 
show any obvious symptoms for several 
months, depending, of course, on the 
amount previously stored. 
Its main functions are those relating to 
the development of epithelial tissue of all 
kinds in the body and this includes the 
cells of the skin and the lining of all other 
tissues such as that of the respiratory 
tract, bowel wall, breeding tract, eyes, etc. 
It is also necessary for normal growth of 
bone. 
With such all-embracing functions, the 
results of any deficiency may easily be 
seen—the weakening of the dependent 
tissues may lead to respiratory infections, 
bowel infections, eye and skin diseases, 
abortions and paralysis resulting from 
bone abnormality, particularly of the 
spinal column. 
In cattle and sheep, owing to the 
capacity of the liver for storage, vitamin A 
deficiency is uncommon and usually only 
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occurs in drought time when there is no 
fresh green feed or when they are hand-
fed on concentrates with insufficient hay, 
or hay of poor quality. In calves, feeding 
on skim milk before they eat pasture may 
produce symptoms of deficiency. 
In pigs, vitamin A deficiency is a re-
latively common occurrence, particularly 
where they are fed on boiled garbage and 
concentrated food without green feed. 
Paralysis, particularly of the hindquarters, 
is often an early result of this type of 
feeding. Other symptoms in pigs that may 
be associated with vitamin A deficiency 
are watery eyes, blindness, either partial 
or complete, sterility, abortion, the birth 
of abnormal piglets, dermatitis and sudden 
deaths. 
Poultry are also extremely susceptible 
to vitamin A deficiency and here again 
paralysis and respiratory infections are 
commonly seen. 
The feeding of poor quality chaff or pro-
longed droughts may also cause deficiency 
symptoms in horses and deficient rations 
may also cause trouble in dogs and cage 
birds. 
Vitamin A is obviously then a very im-
portant food constituent and every care 
should be taken to ensure that animals 
of all kinds are adequately supplied. 
THE VITAMIN B COMPLEX 
The vitamin B complex, as this group 
of compounds is called, was once thought 
to be one vitamin. Now, however, it is 
known to be made up of a large number 
of separate vitamins, each with different 
functions. The most important of this 
group in animal and human nutritions 
are:— 
(1) B,, also known as Thiamin or 
Aneurin. 
(2) Riboflavin or B,. 
(3) Nicotinic Acid or Niacin. 
(4) Pyridoxin or B«. 
(5) Pantothenic Acid. 
(6) Choline. 
(7) Biotin. 
(8) Para aminobenzoic acid. 
(9) Vit. BIJ—also known as the 
Animal Protein Factor. 
Most of this group of compounds are not 
important in the ruminants such as sheep, 
goats and cattle as they are synthesised 
in the alimentary tract by bacterial action. 
However, symptoms of vitamin Bi de-
ficiency may occasionally occur in pigs 
and dogs. In pigs, particularly during 
pregnancy and lactation, deficiency may 
cause loss of appetite, wasting, leg weak-
ness and heart failure. In dogs fed entirely 
on cooked or canned meats, symptoms very 
similar to those of the condition known 
as beri beri in humans may occur. 
As the Bi requirements of cats are four 
times that of dogs, deficiency is more likely 
to occur in this species. A reddish coloura-
tion of the gum at the junction with the 
teeth often appears as the earliest sign 
of thiamin deficiency. Loss of appetite, 
weight, vomiting, excessive salivation, 
inco-ordination and prostration are other 
symptoms that have been seen in cats. 
Nicotinic acid deficiency does not occur 
in ruminants but in pigs deficiency readily 
occurs on a diet of skim milk or maize or 
other cereal products. In such cases, there 
is loss of appetite, diarrhoea and possibly 
paralysis. A condition in dogs known as 
Black Tongue in which there is diarrhoea 
and ulceration of the tongue is considered 
to be due to a Nicotinic Acid deficiency 
and in cats the symptoms are somewhat 
similar. 
Deficiencies of most of the other vitamins 
of this group are unlikely to occur except 
on experimental rations but vitamin B, 
has become of considerable interest and 
importance in recent years. It is essential 
for tissue regeneration and for the full 
utilisation of carbohydrates and proteins 
and it is concerned in growth, blood forma-
tion and in the normal functioning of the 
liver and the nervous system. Deficiency 
will cause a failure to thrive and grow, 
certain breeding problems and it may play 
a part in a number of the metabolic con-
ditions, such as milk fever, acetonaemia 
and pregnancy toxaemia. 
Vitamin B12 is synthesised in the rumen 
of cattle and sheep but for this purpose 
cobalt is essential. Where this is deficient, 
therefore, symptoms which can more cor-
rectly be attributed to vitamin B,2 de-
ficiency, are likely to occur. 
Vitamin C, whilst important in human 
nutrition, does not appear to be very im-
portant in animals as most of them 
synthesise it in their bodies. 
Vitamin D, however, is a very important 
one. Fortunately, direct sunlight is the 
most potent source of this vitamin, so that 
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deficiencies are most likely to occur only 
where sunlight is inadequate and in most 
areas of this State, this should not really 
be a problem. However, it is possible for 
vitamin D deficiency to occur even when 
vitamin D supplies are adequate but where 
there is a gross inbalance of calcium and 
phosphorus in the diet as metabolism of 
these minerals in the body is initially 
bound up with vitamin D. 
The most important disease condition 
associated with vitamin D deficiency is 
the well known "Rickets" which may oc-
cur in the young of most animals. 
Vitamin E also appears to be an import-
ant vitamin in animals and poultry and 
deficiencies in some animals and birds are 
not infrequently seen. 
It is possible to induce a vitamin E 
deficiency by feeding large amounts of cod 
liver oil which has a tendency to inacti-
vate vitamin E. 
In poultry, deficiency may be responsible 
for several serious conditions, particularly 
in young chickens and in calves and lambs 
it may produce a type of muscular weak-
ness known as White Muscle disease. 
Vitamin E also has some effect on heart 
muscle and in some heart conditions in 
animals, particularly dogs and cats, it 
appears to be very useful. It is thought 
to play some part in sterility in animals 
but there is still a good deal of uncertainty 
on this point. 
The only other vitamin which may be 
considered of some importance in relation 
to animals in the present date of our know-
ledge is vitamin K and in chickens, de-
ficiency of it may cause a haemorrhagic 
disease which can cause considerable 
mortality in chickens. 
From this brief review it can be seen 
that vitamins may play quite an important 
part in animal nutrition but it can be 
taken for granted I feel sure, that as time 
goes on much more information relating 
to their effects will be accumulated both 
in Australia and overseas. 
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Go better! Go diesel! Go 35! 
EXTRA POWER WHERE OTHERS JIB — YOU'VE GOT TO SEE IT TO BELIEVE ITI 
Slide into the seat of a new 35 Diesel and flick the key to a new 
way of life in power-farming! Slip into high gear and put the 
implement deep in tough soil — feel the lugging power that 
takes you through when you'd be diving for down-gear changes 
in another tractor! Overload the engine, if you like, stretch 
your finger out and close the throttle . . . and see how it keeps 
lugging, even at low revs.! Then touch that throttle open and 
watch the speed with which it recovers maximum power! 
That's the performance you get from the new 3-cylinder engine 
with its 17.4 to 1 compression ratio. Big power . . . balanced 
power . . . power you have to feel to believe! Ask your local 
M F Dealer to demonstrate the world's best power and per-
formance tractor on your farm today. 
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Easiest starting ever developed by 
a combination of direct and in-
direct injection, plus larger bore. 
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gives exceptional reliability. 
Heavy-duty dual clutch in the de-
luxe model is the heaviest, most 
robust type ever fitted to any 
medium tractor 
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